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(DOOI] llwpr0S8nttrivanSi{m ralatBstDanMlhodfor 
the preparatton of lower olefines by steam oacklng of 
heavy hydrocartions obtained by Rsoher-Thjpsch syn- 
thesis in a naphtha designed steam craddng furnace. 
[0008] In US 4,833.1 70 a pioc^ is described fortte 
production of heavier hydrocaibons from one or nnore 
gaseous Qght hydrocaibons. Such tiydrocaitxms nuy 
be used as gas oH. 

IP003] lnUS4,381.478apfooe8sisde8crt)edf6r1he 
production of ethylene from naphta. 
(QOOQ TYie present invention relates to the use of 
such heavy Fischer-Tropsch hydrocarbons for tfie prep> 
araten of tower olefiras. For sudi preparafion accord- 
ing to the Invention use is made of new or available 
steam craddng furnace that Is designed for st^sn 
craddng of a naphtha feed. Fumaces whidi are de- 
slgnad for a pebo fc i u i n dorlved naphtha feed cannot be 
used fbr a more heavy petroleum derived feed because 
such a more heavy fsed win not evaporate In the 
pre-heating sections qH the furnace resulting In exces- 
sive ooice (bmrtatlon in especially the supeitiealing sec- 
tion of the pre-heatOT. Although naphtha and Fisch^-- 
Trapsch heavy hydrocartions have different oomposi- 
ttons, and different boiling point ranges a naphtha de- 
signed steam craddrig lyntaoe turned out to be suftable 
for steam craddng the more heavy Fischer-Tropsch hy- 
droccobons. Acooniingly, these heavy Fischer*Tropsch 
hydrocarbons may be used according to the Invention 
for the preparation of lower oSelines 1^ stram craddng. 
Due to the difference in composition of the heavy 
Fischer-Tropsch hydtacaitMms In comparison to naph* 
tha, the lower olefines produced by steam craddng com- 
prise less aromatic compoumte and thus for producing 
the same amount of lower olefines less feed is required. 
In addition relalhre to steam craddng of naphtha, steam 
craddngof Fischer-iycpsch heavy hydrocarbons resum- 
ed an increascKl prodhiodon of ^hene, prapenei 
butene and a lower production of hydrogen, nmAhane 
andcartxm morKudde. 

[P008| According^, the pnesOTt invention provides a 
rnslhod for the preparation of Iowa* olelines elherie, piD- 
pane and butene tiy steam craddng, wherein 

the feed oomprisfr^ heavy hydrocarlions obtained 
by FiBCher-Tropsch synthesis, which Fischer-Tropsch 
hydrocaibons have an initiai bdSr^pdnt of above ISO 
and a final boiling potnt of below 400''C, is subjected 
to steam craddng ina naphtha designed steam craddrig 
furnace for steam craddng the F ischer-Tropsch hydro- 
caitKms into the lower defines, wherein the furnace 
comprises a oonvection zone provided a first preheating 
2one In which the Fischer-Tropsch feed is heated, a sec- 
ond preheating zone In which the heated Fischer-Trop- 
sch hydpocarbons are heated in ttie presence of steam 
to tonn a mixture of liquid and gaseous Fischer-Tropsch 
hydrocartxins; and a 8^)er heating zone in wMoh the 
liquid and gaBeous Fischer-Tropsch hydrocarlmns are 



super h^oad; and a craddng zone in whidi the gaseous 
super heated Rscher-Tropsch hydrocaibons are steam 
craduod into the lower olefines ethene, propena and 
butene. 

8 (0006) For tto purposes of this invention a peiroteum 
derived naphtha is defined as the fraclSon starting at 
to a final bding poftit of between 1 70^ ^ 
[0007] The initial andfinalboiQng point of naphtha are 
lower than the bridal arid flrial bofling pdrit of the heavy 

10 Fischer-Tropsch hydrocartKms. This may have as an ^ 
leot that the feed to the second preheating zone is not 
a gas but ts stfii a mixture of gas and liquid. Generally, 
the feed for the second preheating zorro comprises less 
than 50 wt.% liquid Fischer-Tropsch hydrocarbons. 

15 PreferaUy tHs feed oonyrises lass than 25 wL% or 
more pn^erably less than 10 wt.% liquid Fischer-Trop- 
sch hydrocartMns. Leavlr^ the second preheating step 
the Fischer-Tropsch hydrocarbons are generally in the 
gaspiiase. 

M POOQ The craddng of the heavy Rscher-Tropsch hy- 
drooartxms Is carried out bi the presence d steam and 
optionally in the presence of additional dilution gas. 
Generaly, the w^lht ratio of steam to Fischer-Tropsch 
hydrocartxms is 0.4O.8, preferBbly 0.$-0.75, more pref- 
^ erab^ 0.60-0.70. 

pMNIS] Generally, the Fischer-Tropsch hydrocartMns 
used as a feed lor Steam oaddng bi the naplttfm de- 
signed steam craddng fUmace have an initial boiling 
pdnt of cftMVB 150 more ^erably above 200 "C, 
so and a final boiling point of l)eiow 400 ''C, prsferabty be- 
low 380 *'C, more pr^rabiy betom 360 *C. 
{OOlcq Generally, these Rscher-Tropsch heavy hy- 
drocartwns comprise n-parafflnes more than 75 wL% 
and preferably more than 80 wL%. These n-parafflnes 
ss have generaly a carbon number d 5-25, prsfer«d3ly of 
7-23, more preferably of 10^. 
poll] The Rscher-Tropsch hydrocartMma to l>e used 
ae a feed acoorcflng to the invention may be drecdy ob- 
tained by the Rscher-Tropsch synthesis or Imfiredly af- 
40 ter further treatment. Such a treatment may comprise 
fractional cfistillation d hydrocart)on8 originatir^ from 
the Fischer-Tropsch synthesis. Such fractional distilla- 
tion may be carries out at ten^peratures d 100^80 
preferably at 15(Kd70 ""C, and more prefenatity at 
4S 200-380 *C. An other probeatment comprises hydro 
craddng of Rscher-Tropsch hydrocarttons, or hy ther- 
mal crado^ of Rsd)^-Trc^»ch hydnocartx)ns, which 
hydro craddng or themnat cracking provide the heavy 
Rscher-Tropsch frydrocartxwis as described above. 
so |p012) it is a profaned characteristic of the heavy 
Rscher-Tropsch hydrocartxms that they are essentially 
free of aromatic ccmipounds, nitrogen comprising com- 
pounds and sulphur oor^prlsing oompdunds. 
[0O13] The Flscher-T>opsch heavy hydrocartwns to 
55 be used according to the Invention as a feed for steam 
craddng in a naphtha designed steam craddng furnace 
for the production of tower olefinee, are pro d uced In a 
Fischer-Tropsch synthesis. Rscher-Tropsch synthesis 
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cl tiydroc8itions is dPsS (cnoCT prooe^ 

Tropsch syntftosis tho stBrtInQ iratorteri is 8 hydrocar- 

bonfimsousfesd. 

[II014] The hydrocarbonacseotis feed suitably temsith- 
ans, r^tturel assoofia te d §bs or a rrUsture C.^^ s 
hydrocarbons. The feed oorr^rlses mainly, l.e. nwte 
than SO e^ssdaOynmelhan 94%, (^hydrocar- 
bons, especially comprises at teas! 60 vA/peroemmsth- 
ana. pusferaliSy at l^tsl 75 peroen^ nroiB pieterabSy 90 
percent. Very suttab^ natural gas or associated gas Is 
ised Suitably, any sulphur In the feet^tocCc Is renrav^ 
[C01 5] The partial oxidation of this hydrxicarbons feed, 
producSi^ mixtinES of e-spsrial^ carbon ntonosdtfs and 
hydrogen, can tato ptece sooonflng to various estab- 
lished processes. These prooessas btoSuda the Shefl 
Gastfteatlon Process. A comprohenstve sunr^ of this 
process can be found In the OQ and Gas Journal, Sep- 
t&nber6,1971,pp86-S0. 

(C01@] The oxygen oontsdnlng ^ is air (containir^ 
about 21 vol. percent of oxygen), onygen enriched air, 
sidlBbly oonlsEnir^ up to 70 p&oent, or subatandaBy 
pure air, containing typically at least 95 vol.% oxygen. 
Oxygen or oxygen enriched atrnoy tie produced via cry- 
ogenic techniques, but could also be produced by a 
membrane tiased proosss, e.g. the process as de- 
scribed in WO 93/08041 . The boiler provides the pomr 
for drMi^ at least one air oompTessor or aepaialDr of 
the air compression/separating unit 
IPIT) Toe(^theH^COratk>inthesyn^,caitK)n 
dioxide and^or steam may be introduoed into the partial 
uuidaUon process. Pveferab^ up to 1S% volume based 
on the amount of syngas, pi^erabiy up to 3% volume, 
moie prefersbSe IIP to 4% volume, of either cartron d3- 
0}dde or steam Is cKided to the feed. Water produced In 
the hydrocarbon synthesis t)e used to ganerste the 
steam. As a suitable carbon dioxide source* carbon di* 
ojdde fhmi the e^iluefit gasses of the eiqiandli^tfS^^ 
bustlon step may be used. The Hj/CO ratio of the syn- 
gas Is suitsbSy tm^»een 1 .5 and 2^, pre()87Sb3y belsveen 
1 .8 and 2.1 . If desired, (small) additional amounts of hy* 
drc^sn may l>e rra^ tiy steam muUiane lefurrnb^ 
preferat)^ in combination tvlth the vvater shift reaction. 
Any oartwCT rrtofwrfde arid cartwn d toxid e produced to* 
gether vvith the hydrogen may be used in the hydrocar- 
lM)n synthesis reaction or recycled to increase 0ie car* 
bon efTiciency. AddUonal hyifiogen manufacture may be 
an opSon. 

[t016| The percentage of hydrocartionaceous feed 
nhlch Is oonv^ed in the final sti^ of itie process of the 
invention is suitably 50-99% by might and preferably 
80-^8% by \;;;e^ht, nrwre proferabiy 85-93% by c:fe^^ 
P)19] The gaseoiffi mteturo, comprising predoml- 
rrantly hydn^sn, cait»n monoxida and optionally nltro> 
gen. Is contacted a sultabfe cata^ in the catalytic 
conversion sts^ bi t;;hloh the tiydrocaibons are 
fbmted. Suitably at least 70 vAf% of the syngas is oon- 
tEOtsd t;^ the cata^ preferably at t^KSt 80%, more 
preferably at least 80, still more preferably aD the ayn- 



IpOSO] The catalysts used In for the catalytic conver- 
sion of the mixture oo mp risbi g hydrogen and caitron 
monoxide are knoDn in the art and are usually rtf erred 
to as Fteoher-Thopach cata^fsts. Catal^^ for use In the 
Rscher-Tropsdi hydrocartton symhesis process fre- 
quent^ comp?^, as tt» C8ta^ft2ca!ly active component, 
a ntetal from Group Vlli of the Periodic Table of Be- 
merits. Parfteiilar catalytteal^ active metafs trtdude ni- 
thenlum. Iron, oobalt and nickel. Cobalt Is a prtfened 
cataSyttealV active m^ 

[0021) The catalytically active metal is preferably sup- 
ported on a porous cantsr. The porous carrter may 
eetectedfrom any of the suitable refifadory metal oxides 
or sifasHtBH or oomblnations thereof feracn tn ttie art. 
Particular examples of preferred porous carrtem Include 
^Hca, alunrdr», titsnla. 2liconla, ceita, gaiOa and mix- 
tures thereof, especially sfllca and titanla. The antount 
of cata^ftically acthfe m^ on the canler Is prBfer&bly 
bi the range of from 3 to 300 pbw per 1 00 pbw of carrier 
ntateife], mare preferab^ftom 10 to 80 pb^, especially 
from 20 to 60 pbw. 

fSOSSl If d^ired, the catalyst nrtay also oompjfee one 
or more mstals or mstal oxides as promoters. Suitable 
metal oxide promoteis may tie selected from Groups 
IIA. 1118. iVB, VB and VIB of the Perimfte "feble of Be- 
meits, or the actinUes and lanthanSdes. In paitteular, 
oxides of magnesium, calcium, strontium, barium, scan- 
d!um, ytbium. iantiianum, cerium, tOanium. zirconium, 
hafnium, thorium, uranium, vanaiSum, chromium and 
iraiT^anese are most suilabfe pranutfers. Particularly 
preferred metal odde promoters for the catalyst used to 
pr^iare ttie coaxes tor use (n the present Invention are 
manganese and zirconium oxide. Suitable metal pn>- 
moterBmay be seSected from Groups VIIB or VIII of the 
Periodic Table. Rhenium and Group VIII noble m^ls 
arepaifitoularlyeultBbfe,cirIttipte(tinumandpaQ^^ 
Ing espedally pr^^n^. The amount of promoter 
present in the catalyst is suitsb^ In the rar^ <^ from 
0.01 to 100 pbi^, preferab^ 0.1 to 40, more prsferably 
1 to 20 pbD, per 100 pbc7 of carrier. 
(0023] The catalyticalty active metal and the promot- 
er,lfpresCTt,rnayt»d^>osaed on the canter material 
by any suitable treaintent. such as impregnation, iotead- 
ing aitd extrusion. After cteposQlon of the metal and, if 
appropriate, the promoter on the carrier material, the 
loaded cani^ is typically subjected to catelnation at a 
temperature of generally from 360 to 750 ""C, preferably 
a temperature bi the range (tf from 450 to 550 "C. The 
effect of tile calcination treatment Is to ronove crystal 
oater, to d e com p ose votetOe dsoompos l gon products 
and to convert organic and inorganic compounds to their 
re^;iective oxides. After oaCdnafion, the resulting cata- 
lyst may be activated by contacting the catalyst with hy- 
tfrogsn or a hydn^sn-oontaining gas. ty^^caOy at tsm- 
pastures of about 200 to 350 **C. 
pia<(| The catalytic oonverslonproosse may be per- 
fonned under conventional synthesis oondtfons IcnoKm 
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in the art IVp^sally, th3 cataSytte OQ3i^f8r^ 1^ 
fectedatateinporatunalntherHngaof froin 100to600 
H^t iii vl^cdil^ from 1 GO to 3^ nnore |ki%I^dis9y Uwi % 
1 80 to 270 ^ . Typical total pressures for the calatyth: 
oonvsTSion piQOGsa are (nth8 range (^tonl to 200 bar s 
atxsotute, more prefSfBbty from 1 0 to 70 bar ebsotute. In 
the calalylte convosSon pmcess nrm!n^ (a! I^st 70 C3l^ 
prsfeiabSy 80 wl% of hydrocaftsons are fonnsd. 

Preferably, a Fi8c9ter-Tiop^ca!aSs^ Is used, 
vyhlch yIeUs sutistantlal quantftles of nonnal (and also 
tsO") parafiins, fnoroprB^erEibSy strtisliRnttaDy norntal yau*- 
affins. A part may boll above the boiHng pobrt range of 
hea^ hytCrocafbons to nomtuSy soSd hydrocaibone. A 
nnost sultabta catalyst for this purpose is a cobalt-con- 
tainivig Rscher-Tropsch calalysL The tenii hmfy hydio-- 
oartMns as used herein, is a nelerenoe to hydrooarbon 
mbtures v^Ich the boSHng ptrint range corresponds 
substantially to that of kerosene and gas oil fradions 
obtalnsd bi a oonventiona! a linobyiunte (fidOlation of 
crude mineral oil. The boSing point range of these heavy 
hydTQoertoons (also called mkfoCe iSstlElalB^ gaierslly 
lies within the range of about 100^380 ""C, preferab^ 
200-370 more prefereiWy 150-380 "C, 
IfSJSSSi The RscherTropsch hydrocarbons generally 
C4*^iQ0> preferably Co'Cso hydnocaibons. ^iQnnaDy (kf* 
uld Rscher-Trop^ hyibocarbons are suftab^ hy- 
drocarboiis, es>ectedl^ hydrecaibtHis, more espe* 
dally C)(^ hydrocarbons, or mixtures thereof. These 
hydrocaitons or nrUxturse there^ are l^ld at tem^^ 
turss betcfssn 5 and 30 °C (1 ba^, especially at about 
20 X (1 bai), and usual^are paraffinic of nature, cThSe 
up to 24 preferably up to 1 2 c^, of either defines 
or oxygensfled compounds may be present. Dspendlr^ 
on the catalyst and the process conditions us^ in the 
Rscher Tropech reaction, nomolly ^sseous hydrocar- 
bons, normally Bquld hydrocarbons and optionally nor- 
maOy solid hydrocartMins are obtained. It is prelierTed to 
obtain a large Itacdon of nommily solid hydrocarbons. 
Ttiese seed hydrocarbons fTKQ^ be obtained up to 85 V9t 
%bas6d on total hydrocarbons, usually betKveen 50 and 
75c1%. 

(QQS7] The higher boiSng range panafflnlc hydrocar- 
bons rnay be sutajected to acatal^ hydmcraddi^ 
or thermal craddng, v;hich are tcnoon perse in the art, 
to yte!d tfie dselred Iteaivy fiydrecailxjns. ThecG^lalytte 
hydro-craddng Is carried out by contacting the paralTinic 
hydnocaibons at eSsvated tentpeiafiure and pressure 
and in the presence of hydn^n a catalyst contain- 
ing one or nwre metals hav^ hydn^enalton aolh^, 
and sup-ported on a canler. SuRable hydrocraddng cat* 
alysis irKSludecatBlystscompTlsirTg medals selectEd from 
Groups VIB and Vill of the Perlodb Table of Elements. 
Preferably, the hydrocracScir^ catalysis oontafn one or 
more noble nrtalats twm group VIII. Pr^^n^d noble met- 
ate are platinum, paSadium, ihot£um, ruthenium, lri£um 
and osmium. Most praf e ned catalysts for use In the hy- 
drocraddng stage are those oom p risBqi platinum. 
[TOSS] The amount of catalytically Kthre metal 



pr^ent In the hy^ifnocrEddr^ cata^ n^ vary 
viride limits and is typically in the range of from about 
0.(S to about 5 parts 1^ c:^^ per 1 00 parts by 
of the carrier rralerlal. 

(00^ SuQable oontC&ms for the cataSyttc hydroc- 
raddng are {mown In the art TVplcaOy. the hydrocr£d(- 
{itg is dfected at a tsmj^eralure h\ the rai^ of from 
about 1 75 to 400 ""C. Typical hydn^ partial pressures 
appSed in the hydrooraddi^ process are in the rat^ qI 
from 10 to 260 bar. 

(ltOS0] The process may be opsreted In a sSr^ pass 
mode ("once through'O or In a recycle mode. The proc- 
ess may be canled out in one or more reactors, either 
paraDel or In series. Inttiecaseof small hydro-cartran- 
gtsBWB feedstock strearns, the preference cffll be to use 
only one reector. Sluny bed reactore, ebulQatlng bed ra- 
ectore and ftoed bed r^cctors may be used, the fixed 
bed reactor being the preferred option. 
lOOSli] The production of loc^ otef^, In particular 
ethane and propane, is in general achieved by pyrolyz- 
ii^ the heavy Rsoher-Trepsch hydrocartione. 
|0033| Pyrolysis Is also called steam craddng and 
comprises thermal craddng <tf these hydrocaitKms in 
the presence of steam and ff desired a dilution gas. The 
process comprises a convection zone, a oraddrrg zone, 
acooling zone and a separation zone. The pyrolysis fur- 
nace oornprtes the oonvedlon zone and the craddi^ 
zone. The convection zone comprises a first preheating 
zone and a second preheating zone. Generally, feed is 
heated in the first preh^ng zone, and dikition gas Is 
added to the feed b^ore the (Oqu£d and gas) mixture of 
feed and dilution gas is sent to the second preheating 
zone. 

(0033] Naphtha ftjmaces dashed for treating a 
naphtha fe^ cnO hava a larger h^ transfer surface ar- 
ea in the first preheating zone than furnaces designed 
for l^feed as a heavyfeed have a hlsfha* initial boQii^ 
point than light fSeed and the train aim of the first pre- 
h^tttj^ zona is vspouiizir^ ttie feed and heating the 
feed. 

P03<3 A furnace designed for treating s^semefM, 
tvill have a smaller heat transfer surface area in the first 
preh^ltng zone than a furnace des^sned for Cquid feed 
as a gaseous feed does not need to be vapourlzed. it » 
to be undsretood that the scope of the steam crsddr^ 
process may indude any number and types of process 
steps Inicseen ^cdi ds^xibed process ctep or betr^joen 
a descffbed eouroe and destbiation vflthln a process 
step. 

pidssi Usuallyandpref6rably,aOproductofaprocess 
^ep besutjededto the next process stsp. Howdver, 
it is possible to send only part of the produd of a procw 
step to the next process step. 
(00^ Feedcanbelntroducedlntotheprocessatfur- 
Oter btf^ t)esides the staiKterd Intaft and the inlsS cifhere 
fM is Introduced together with steam and^ (ffluSon 
^BB. KocTBftfer, it is preferred to Introduce feed onfy at 
the standard inl^ of the convection zone and further 
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feed together with steam ancVbr cfiudon gas. 

[00371 Dilution gas can be added at a single Inlet, or 

can be added via several inlelB. Hofiraver, ft is prefon^ 

to adddlution gaaat aslngle Inlet. 

(0038] The tempemtures mentioned in thtespeoifloa- 9 

Uon ere the tempemtures which the feed attains. 

(0039] The Initial bdSng point of naphtha can be of 

from 0 to ICQ ''C while final boQing points can range of 

from 90 to 2S0 ''C. The inlial and final boiOng points 

ranges of the Rscher-TYopschhydrooerbons are shifted io 

to h^^ier temperatures, 

(0040] The convection zone generally comprises a 
fM preheating zone and a secmd preheating zone be- 
tween which is located an inlet for steam and optionaily 
dilution gas. in the flistp ieh e atif^ zone, the feed is heat- '5 
ed. AfDerthe first preheating zone, steam and optionally 
dikitlmi gas is added to the te^ and the mteture olh 
talned can be heated further in the second preheating 
zme to a temperature Just beiow the tampefslure at 
which CTBcidng starts to occur. The temperature of the so 
product obtained from the oonvedlton zone wlD usually 
be of ftom 400 to 800 ^C, depending upon the feed, 
more spedficaBy of from 450 to 750 X. 
[D041] The pyrolysis furnace may be any type of con- 
venlionaioleline8pyn)iysisfurnaoedesignedf6rpyn)liz- ^ 
ing heavy tbed and operated for productton of lower boli- 
ing pmduclB such as oldines, especially Indudbig a tu- 
bular steam cracking himaoe. The tubes withto the con- 
vection zone of the pyrolysis fumace may be arranged 
as a bank of tubes in parallel, or the tubes may be ar- so 
ranged for a sir^ pass of the fractetocfc through ttie 
convection zone. Within each bank, the tubes may ar* 
ranged In a coil or serpentine type arrangement. At the 
inlet, the feed may be splK among several tut)e8, or may 
befodtoonesin^passtubefhroughwhichaflthefeed 35 
ftows from the inlet to the outlet of the first stage pre- 
heater. Pieferably, the flmt and^or second preheating 
zone the convection zone comprise a multiple pass 
tidwlar reactor in which feed is psfised through the first 
and/or the second preheating zone via more than one 40 
tite. lyiuUple pass tubular raactoTB often ocmtain htes 
having connections at their ends leading feed from the 
one tube to the next lube until the feed is suCRclendy 
heated to be mixed wfth dflutton gas and t)e passed tfr 
the second preheating zone, or to besent to tliu ciacking ^ 
zone. 

[0042] The pressure and tump ei aU ire at which the 
feed is fed to the Inlet of the first preheating zone is not 
critical, typicalyttietsmperature will be of ftam 0 to 300 
•C. 50 
|0043] TheopUmaltemperatureto which the feed te 
heated in the first preheating zone will depend upon the 
pressure of the feed, and the performance and opera- 
tton of the rBmainder of the process. The product of the 
flTBt preheating zonewilgeneraly have an exiltemper- S5 
ature of at least 1 50 *C such as 185 The upper range 
on the temperature of the feed in ttio first preheating 
zone Is fimited to the point at which the slBbiiity of the 



feed « Impaired At a certain temperature, the ookk^g 
propens&y of the feed increases. This temperature limit 
wouid app^ to t)oth the first and the second preheating 
zone and all tubes in ttiese zones. Preferably, the exit 
temperature of the Heed wthin the first i^ehe^ng zone 
l9 not more than 520 °C, and most preferably not more 
than 500 "C. 

PMM^ The heating elements in the first and second 
preheating zone in the convection zone is typicaly a 
bank of tubes, wherein the contents in the tubes are 
heated pftmarlly by oonvecOve heat transfer from the 
combustion gas exiting from the cracking zone of the 
pyrolysis hirnace. so^alled flue gas. However, diferent 
heating elements can be used as well. 
(0045] The pressure wttMn the first and second pre- 
heating zone is not partlculany Omited. The pressure is 
generally wfthli a range of firom 4 to 21liar. more pr^ 
erably of from 5 to 1 3 bar. 

(MMS) in the procees of the present Invention part of 
the heavy hydrocaitions obtained (ly FIscherTropsch 
synthesis as thetSeed is intnxbjoed via theslanctaid feed 
Inlet of the convection zone, and if desired part of the 
feed is intnodiwed further do w nstream in tfwoonvcdton 
zone. 

IP04I] Steam gas is added to the convection zone. 
This can be done prsferably In or before the second pre- 
heating zone of the convQctkm zone. Other dilution gas 
is preferaMy added at a point extemai to the pyrolysis 
fumaoe for ease of maintaining and replacing e(|u|p- 
ment. 

(UMS] The dikitkm gas a vapour at the iriiectkm 
point Into the convection zone. Examples of dilution gas- 
es are mettiane, ethane, nitrogen, hydrogen, natural 
gas, dry gas, refinery off gases, and a vapourtzed naph- 
ti^ Preferably, the steam is supertieated st^un. 
(0049] Typical dilutk)n gas temperatures at the dilu- 
tion gaa/feed jundton range of from 140 "C to 800 "^C, 
more preferai^ of from 1 50 *C to 780 more pr^- 
abiy of from 200 to 750 "C. 

ffmOl The pressure of dilutkm gas is not particularly 
Imited, tMit is preferably sufficient to €diow injection. T)^ 
teal dilution gas pressures added to the crude oil is gen- 
erally within the range of from 6 to 15t>ar 
(POSI] It is desirable to add steam and optionally di- 
lution gas b^weenthefirst preheating zone and the sec- 
ond preheating zone In an amount which will generally 
be not more tion 1 kg of tflutkm gas per kg of feed. 
However, there can be circumstances In whteh a higher 
amount of dikitkm gas can be advantageous. 
IP0S2) The mixture Of dilution gas and feed isfedto 
ttra second preheating zone wtiere the rrMure is heated 
further. The mixture generally comprises not more than 
50 wt% Bquld Rscher-Tropsch hydnocartjons. Prrfera- 
biy not more than 25 wt.%, most preferably not more 
than 10wt% Tubes of the second pre h eat ing zone can 
be heated by the flue gases from the cracking zone of 
tiie ftmnaoe. In the aeoimd preheafing zone (super heat- 
er), the mix is fully preheated to near or Just betew a 
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tBfnperatuiB at wMch substantia) feedstock cracking 
and associated coko laydown In the prsheatBrwoukJ oc- 
cur stiGh 88 450 to SO prafeiab^ 46(K600 **C. such 
a8 4m)«C. 

(POSSI &teaquenlty, the pfoduot ol the oonvecfion 
zone ts sent to ^e craddng zone. The temperatune of 
the mixture of steam and feed is Increased further under 
controfled residence time, temperature profile and par- 
tial pressure. The exit temperHture of the product ob- 
tained In the cracking zone is geneiHlly of from 700 to 
up to 1000*C.morespeoSteenyofftam7S0to9S0*C. 
The pressure is generally within a range of ftom 2 to 25 
t»r, more prefeiabiy of from 3 to 1 8 ban 
100541 The rsactfons in tho cracking zone are highly 
endothemntei and therefbrB a rate of oiargy input 
is needed. 

fOOSq On I^Evtoig the cracking zone, the productB are 
generally immediately cooled. The temperature of the 
product wfl U8i»lly be reduced tDaternperature of from 
200 to 700 <>C, more specifkaliy of from ^ to 650 
toprwent dii^ctttelk^n by seoondaiy reactions. Cooiing 
of the product obtalnedin the cracking zone can bedone 
in any way sutable, such as tyy direct quenching or in- 
direct quenching. 

{0056] The cooled product is subsequently separated 
into the desired end-products. Separatkm of the desired 
end-producis can start at oodlng where heavy compo- 
nents can be removed. Further, during cooling the gas 
obtsdnwi can be compressed, and ack!s and water can 
be removed. Subsequently, the product can be dried 
and uncrackied feed, ethane and propane may be recov- 
ered for recycling as pyrolyslsfeed. The cracking sever- 
ity affects the composition of the produd obtained. 
[0057] Products of an olefines pyroiysis furnace In- 
clude, but are not fimSed to, etttene, propene« butad^ 
ene, benzene, hydrogen, and methane, and other asso- 
ciated olefinlc paraffirric, and aromaSc producb. 
Ethene generally Is the predontinant product, typically 
ram^ng from 15 to 60 %wt, based on the weight of the 
feed. 

(POSq inatypicalwork-up,theproductofthecracking 
zone is cooled with the he^ of a waterquench, followed 
by mullKstBge compression typtoaly in 4 to 6 ^ages. 
Belore the last compressor stage, the gas is treated with 
caustic to remove hydrogen sulptiida atKf caitxm <fiox- 
ide. Actetytenes may be hy«frogenated with hyvftogen- 
rk4i compressor gas. After the last compression stage, 
the cracked gas la typically dehydrated by chining and 
dried by use of molecular sieves, Mettiane and hydro- 
gen can be removed In a demettianizer. In a demetha- 
nizer, the liyiAocaibons containing 2 caitwn atoms are 
produced overhead and the hydrocaitx>ns containing 3 
carbcm atoms or more is a bottom product. The over- 
head stream can be itydrogenated to remove acetylene 
and then fractkmated to produce ethene and ettiane. 
The ethane can be recycled. The bottom product can be 
fintiier fracdonated^ f apfuxiprtate, to remove heavy 
ends including compounds oontalnlng 4 carbon atoms 



or more. The overhead stream from a <tepropaniz^ can 
be hydrogenated to remove methytacetylene and pro- 
padtone, whkii can be raoo w ered for sate or removed 
via other means. Propane can be obtained as overhe»J 
9 Stream from the depropardzer, and the bottom propane 
fractton can be recycled. 

fbOSS) Any peroentage mentkmed in this descr^ydon 
Is cateulated on total we^ or volume of the conr^Kisl- 
tkm, unless Indicated dnferently. When not menUonedi 
to percentages are considered to be weight peroentages. 
Pressures are inifloalBd in bar absolutB, unless tndtoet- 
eddHferentty. 



fs CUns 

1. iyiethodfbrthepr^)aratfc>ncf^ene,prop^eand 
butene by steam cracking, wherein the feed com- 
priskig h^ivy hydrocarbons obtained by Rscher- 

20 Tropsch syrrthesls, which Fischer-Tropsch hydro- 
carbons have an InUai bollng point of above ISO 
""C end a final boiling point of bdow 400 ''C, Is sub- 
jected to steam cracking h a naphtha designed 
steam crw^king f umfine, wherein the furnace oom- 

2S prfeesaconvectkmzonepravkMafirBtpreheating 
zone In whtoh the Fischer-Tropsch feed Is heated, 
a second preheating zone in whk:h the heated 
Fischer-Tropsch hydrocarbons are heated in the 
presence of steam to fonn a mlxhjre of HquM and 

90 gaseous Rscher-Tropsch hydrocart)on8; and a su- 
per heating zone in whtoh the 8quid and ^seous 
Rscher-Tropsch hydrocarbons are super heated; 
and a cracMng hohib In which the gaseous eiiper 
heated Rscher-Tropsch hydrocarbons are steam 

35 cracked Into etfiene, propene and butene. 

2. M^hod as claimed in dalml, wherein the feed for 
the second preheating zone comprises less than 50 
wt%,prelBraMy less than 25 wL%. more prtferBftrly 

40 less than 1 0 wt.% OquM Rscher-Tropsch hydrocar- 
bons. 

6. IMI^hod as claimed in claims 1-2, wtierein the 
weight rado of steam to Rscher-Tropsch hydrocar- 
49 bons is 0.4^^ {NetemMy 0^.75, more prefera- 
bly 0.60^.70. 

4. Method as claimed In claims 1^, wherein the 
Rscher-Tropsch hydrocartxms comprise more than 

so 75wL%n-parafRnes 

5. Method as claimed in dalm 4, wherein the n-paralf- 
ines Inva a cartxin nurriber of ie-20. 

49 e. M^hod as dakned ki dabns 1-6, wtorein the 
Rscher-Tropsch hydrocarbons are essentially free 
of aromatic oonpounds, N-compounds and/br S- 
oompounds. 
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PMciitmi|Mf0cli6 

1. \ferfahiBn zur HerstsOung von Bhen, Pnopan und 
Butan dutch D a mpteraek e n. worin das Bnsatzma- 
terfaS, das nach einer RatiierTrapsch^Synthese er- 
hattene schwerB KohlOTwasaerstolTe umfaBt, wel- 
Che Rschef'Tfopsch-Kohtenwasserstoffe emen 
AnrangBSiedepuntt von Qber ISO^'C undolnen End- 
siodapunkt von unter 40(rc auhMlson, oinem 
Dampfcracken In elnem fOr Naphtha ausgidogtm 
Danipteractelen untefwpffen wW, worin darOten 
eine Konvolttionszone, die eine erste Vcrertiit- 
zungszone atifwoisK, worin das Rscher-Tn^jsch- 
Bnsatzmaterial erhitzt wild, eine zweite Voreitit* 
zungszona aufweist, worin die eriiitzten Rschcr- 
TYopsch^ohlenwasserstofTa In Qegenwart von 
Dampfzur AusblUung eines Gemlsches ausflQssi- 
gen und gasfdnnigen Ftecher-Tropsch-Kohlenwas- 
emioffen eriiizt weiden, und eine Oberiiftzur^ 
zone auhraist, worin die flOsaigen und gasfdmiigen 
Flscher-TyQpsch4(ohlefim8sen^ QberiliU 
werden, und eine Crackzone unrrfaBt, worin die gas- 
fdmtlgen Qberitdzten Rscher^Tiopsch-Kbhtenwas* 
aerstoffe zu Ethen, Propen und Butan dampfge- 
cradct werden, 

2. VierfehrennachAnspiuchI, worin das Qnsatzrna- 
teriat fOr die zweite Vorertiitzungszone weniger ate 
50 Gew.-%, vorzii^sw^ wm'^er ate 25 Gew.-%, 
atdricer bevorzugt weniger ais 10 Qew.-% fUisaige 
Rscher-Tropsch-KohlenwaBseistaflie undlafil. 

3. Verfahren nach den Ansprikchen 1 bb 2, worin das 

Gewichtsveriidftnisvon IDampf zu Rscher-Tropsch- 
KohlenwaaaeistolYen 0,4 Ms 0,8, voizugswatea 0,5 
bte 0,75. 8t§ri»r bevoizugt 0,60 bte 0.70 betrflgt 



final infdrieur d 400*0. est eoumteed un vapooa- 
quage dans un four de vapocraquage con^u pour 
du nap hta,ie four comprenantiAie zone de convec- 
tion pourvue d^ne premito zone de prtehauffege 
dans laquale ralmentatkm de Fischer-lhipsch est 
chaufMe, d^ne seconde zone de prdchauffage 
dans laquele les fiydrocarfoures de Rscher- 
Tropach chauffte sont diauffds en prteenoe de va- 
pour pour fonner un mtenge dtiydrocaiburBa de 
Rscher-Trepeeh llquMes el gazeux. et d'une zone 
de aufchaulfe dans laqueOe les hydiocafbures de 
Fischer-Tropsch Ik^uldes et gazeux sont surchauf- 
fds. et une zona de craqiwge dans taqueOe les hy- 
drocarbures de Fischer-Tropsch auichauffte ga- 
zeux sont v4pocrau|u68 en dthdno, propane et tiu- 
t6ne. 

Proc6d6 suivant la nevendk^tion 1 , dans lequel Pali- 
rrmitation de la seconde zone de prtehauffage 
comprend molna de 50 % en poids, de pr6f6rence 
nxrins de 25 % en poids, plus partlculltament 
moins de 10 % en poWs, tfhydroearbUTBS de Fte- 
cher-Tropsch lk|iddes, 

Proc^ suh»nt rune des revendteatkxis 1 2, 
dans lequel lo rapport ponddral entre vapour et hy- 
drocartxires de Rscher-Tropsch est de 0,4^.8, de 
pri^6rence de 0,&0.75. plus particuli^rement de 
0.60^.70. 

Pfoo6d6 suivant hme des revemicalions 1 & 3. 
dans lequel les hydrooaibures de Fischer-Tropsch 
ooiT^srennent plus de75%en poids dervparafRnes. 



35 5. ProoMd suivant la rawemficatton 4, dans lequel les 
niiarafRnes ont un nombre de carbones de 10-20. 
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Verfahien nach den AnsprOchen 1 bis 3. worin die 
Rscher-Tropsch-KohtenwasseistoflB nnehr ate 75 
Gow.-% n-Parafflne umffassen. 

Vferfahren r»ch Anspnich 4, worin <fie n-Paraffine 
eine Kohlenstoflianzehl von 10 bte 20 aufwelsen. 



40 



ProoMd suivant rune des ravendlcasions 1 £i 5, 
dans lequel lee hydrocaibures de Ftecher-Tropsch 
soiitassei rt i el lanwritexBBrylsdecornposfearonia- 
th|ues, de N^omposte el/ou de S^omp osfe . 



VSaifahian nach den AnsprOchen 1 bte 5, worin die 
Ftecher-Tropsch-Kohtenwasseratoffe Im wesentil- 
chen Ael von aiomaQschen NMrindungen. N-Vler- 
bindungen und/oder S-VeriMndungen stnd. 
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so 



Ravendlcations 



Proo6d6 de pr^iaratkm d'&h&rm, de piop&ne ^ de 
but^ par vapocraqua^, dans lequel rallmenta- 
tkm ooinprenam des hydrocaitMires tourds obtenus 
par synthase de Ftecher-Tropsch. lesquete hydro- 
carburas de Rsoher-Tropsch ont un point MbuQ^ 
tten initial supdrieur k 1 SO^'C et un pobit tf ttulQtion 
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